This paper presents comparative review of current control techniques with variable switching frequency and constant switching frequency for the power factor correction. Operation of the Boost converter and their control schemes are described and modeled. The capacitor and inductor with voltage and current ripple with minimum ripple values was designed to absorb sinusoidal input current and to reduce total harmonic distortion (THD) in the input current with output voltage regulation. Performance of the converter is shown to relevant international standards.
I. INTRODUCTION
The Single-phase switch mode ac-dc converters are being used as front-end rectifiers for a variety of applications due to the advantages of high efficiency and power density. These classical converters, however, draw-non-sinusoidal input ac currents leading to low input power factors and injection of harmonics into the utility lines. Research in improved power quality utility interface has gained importance due to stringent power quality regulation and strict limits on total harmonic distortion (THD) of input current placed by standards such as IEC 61000-3-2 and IEEE 519-1992. This has led to consistent research in the various techniques for power quality improvement. Research into switch mode power factor corrected ac-dc converters has been in two directions namely buck and boost type topologies. On the other hand the boost type converter generates DC voltage, which is higher than the input ac voltage. However, the input current in these converters flows through the inductor and therefore can easily be actively wave-shaped with appropriate current mode control.
Moreover, boost converters provide regulated dc output voltage at unity input power factor and reduced THD of input ac current. These converters have found widespread use in various applications due to the advantages of high efficiency, high power density and inherent power quality improvement at ac input and dc output. The preferred power circuit configuration of single-phase boost converter is the most popular and economical PFC converter consisting of diode bridge rectifier with step-up chopper.
This paper presents the comparative review of two current control techniques with variable switching frequency and constant switching frequency. Simulation results are provided for evolution of converter performance under study state and dynamic conditions. Finally the converters are compared on the basis of performance, efficiency, design and control complexity.
The boost topology and configuration is explained in section II.The design equation for the PFC technique components are given in section III. In section IV the simulation results are presented and the conclusion is given in the last section.
II. CONFIGURATION

A. Current Control Techniques for PFC converters
The current control techniques have gained importance in ac -dc converters used for high performance applications [1] . Where the fast response and high accuracy are important. Various current control methods have been proposed and classified as hysteresis control, predictive control, linear control and timer controller with constant switching frequency. Principle of these methods are briefly described and discussed below [3] .
B. System Configuration
The topology of Boost converter is shown in Fig.1 (a)Boost converter operates at continuous conduction mode. (b) The switching frequency is much higher than the line frequency. So the input voltage V in can be assumed as a constant during one switching cycle. (c)Moreover, the output capacitor is an efficient energy storage element. Fig.1 . Shows the configuration of such converter to improve the power quality at ac mains and dc output, reduced losses and noise, enhanced compactness by drastically cutting their weight and volume. In principle, it is a combination of diode bridge rectifier and step-up dc chopper with filtering and energy storage elements [6] . High-frequency PWM and variable switching frequency techniques are used in the closed-loop controllers in outer voltage-fed loop of these converters to provide fast response and high level of power quality at input ac mains and dc output [4] . 
C. Variable switching frequency technique
Two sinusoidal current references I p sinωt, I c sinωt are generated one for the peak and other for the valley of the inductor current as shown in the fig.2 .According to this control technique the switch is turned on when the inductor current goes below the lower reference I c sinωt and is turned off when the inductor current goes above the upper reference I p sinωt giving rise to variable frequency control. Also with this control technique the converter works in continuous inductor current mode (CICM).The inductor current ripple is δsinωt, where δ is the peak current ripple. Since the inductor current switches at a much higher rate then the line voltage, the line voltage i o assumed constant in each inductor current switching cycle. Fig 2. Shows the boost inductor current with Variable hysteresis control. In this control technique the switching frequency is variable. In principle it is the combination of diode bridge rectifier and step-up dc chopper with filtering and energy storage element. The Hysteresis control technique with high switching frequency are used in the closed loop controllers in outer voltage fed loop of these converters to provide fast response and high level of power quality at input ac mains and dc output. The control technique is designs so that the inductor current follows the shape of the rectified ac line voltage.To regulate the load, the error amplifier senses the variation between the output voltage and the fixed dc reference.This error voltage is multiplied with the sensed rectifier line voltage to control the inductor current amplitude.
D. Constant switching frequency technique
The fundamental idea consists in determining the ideal time period that exists between the moment when the input current crosses with the reference current and the converter commutation. Thus the input current can oscillate around the reference current with constant frequency of operation [2] The above fig 4. shows the constant switching frequency technique for single phase Boost PFC. In the timer controller with constant switching frequency technique the switching frequency is constant. In this type of control strategy, the on time t ON is varied but the chopping frequency f (f =1/T and hence the chopping period T) is kept constant. This control strategy is also called as the pulse width modulation control.
The variation in switching frequency basically causes three main functional problems [8] (a) Increased high frequency ripple voltage on the output at high modulation index caused by less attenuation of the lower switching frequency's harmonics. 
III. DESIGN OF BOOST CONVERTER
The selection of inductor and the capacitor in the Boost topology plays a major role in the output response. The inductor is given by
Where f is the switching frequency K is the duty ratio, V s is the source voltage and ∆I is the peak to peak ripple current. The capacitor is given as
Where f is the switching frequency K is the duty ratio, I a is the output current and ∆V c is the peak to peak ripple voltage.
A. Determination of the objective function
The significant subject of the Hysteresis control PFC method is how to determine the objective function. In this paper, Total Harmonic Distortion (THD) of the input current is chosen as the objective function [6] . The objective of the Hysteresis control PFC algorithm is to achieve a high power factor. The ideal situation is unity power factor. The power factor define as () ()()
In the rectifier cascaded by a PFC circuit, the displacement factor is one. So if the distortion factor approaches one. Unity power factor is realized. The relation between THD and distortion factor is expressed by -185 - 
If the THD of line current is minimum, the distortion factor is maximum and the power factor become maximum too. Zero THD means unity power factor.
IV. SIMULATION RESULTS
Simulation is performed by MATLAB/Simulink to verify the proposed Hysteresis Control technique (or) variable switching frequency technique and the constant switching frequency technique. The simulation is carried out for the input voltage of 150v.The voltage ripple and the current ripple of the inductor and the capacitor of the Boost topology is chosen as 10% and the 20% respectively. The switching frequenc considered as 40K Hz. Fig.10 and Fig.15 shows the input current and voltage waveforms of the variable switching frequency and constant switching frequency from these waveforms it is evident of power factor correction. Fig.11 and Fig.16 shows the harmonic spectrum of both the control techniques, the variable switching frequency technique gives the THD of 5% and the constant switching frequency technique gives the THD of constant switching frequency technique gives the THD of 1.06%.the waveforms are shown below. 
V. CONCLUSION
The variable switching frequency technique is also called as hysteresis switching frequency technique. Efficiency is high for the constant switching frequency technique, power factor is almost same for the both the techniques. The total harmonic distortion (THD) is very low for constant switching frequency technique compare to that of the variable switching frequency technique. The output voltage in the case of variable switching frequency technique is 400v where as in the case of the constant switching frequency it 250V.
